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(54) IMAGE EDITING SYSTEM 

(57) An image editing device by which images can 
be efficiently edited. A recording/reproducing device for 
recording compressed images is connected to a terminal 
for edition through a cornmunication line. The com- 



pressed images required at the time of edition are not 
transmitted through any physical recording medium, but 
the cornmunication line. 
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Description 

Technical field 

The present invention relates to an image editing 5 
system, and more particularly, to an ecfiting system 
where an image of high picture quality is an object of edit- 
ing. 

Background Art 10 

An editing operation is an operation where original 
images, recorded on a master tape, are reset according 
to the manufacturing intention of a broadcasting program 
and also an operation which takes substantial labor and is 
time. Incidentally, the amount of operation and the time 
of operation needed for this edttng operation are largely 
dependent upon the kind of program. Particularly in the 
case of the editing operation of a news program, a large 
amount of operation is needed in order to convert an orig- 20 
inal tape to a short story of several seconds to several 
minutes, and also from a point of prompt report, too much 
time cannot be spent on the editing operation. Therefore, 
the demand for a system which can efficiently edit is 
increasing. 25 

Incidentally, in the systems being currently used in 
broadcasting stations, original tapes have been 
employed in the mutual data transfer between news 
gathering, editing, and sending, and the original tapes 
have been physically delivered. 30 

Therefore, when the same original tape is needed in 
a plurality of departments, the original tape must be 
dubbed and therefore operational efficiency is not always 
good. Also, when this dubbing is performed, there is the 
problem that deterioration in picture quality cannot be 3s 
avoided. In adcfition. since it takes a long time to convey 
an original tape, there is the inconvenience that a quick 
editing operation will become impossible. 

Disclosure of Invention 

The present invention has been made in view of the 
problems described above, and has been aimed at pro- 
posing an image editing system where the efficiency of 
the editing operation is excellent as compared to the 
prior art. 

To solve such problems, in the present invention, by 
recording a compressed image compressed by an image 
compressing unit to a recording-reproducing unit, this 
compressed image can be directly transmitted, at the 
time of editing, to an editing terminal unit via a commu- 
nication line. 

Also, in the present invention, by generating a mini- 
mally compressed image and a highly compressed 
image by compressing a video signal at first and second 
compressibilities, the minimally compressed image of 
excellent quality can be edited based on an editing pro- 
cedure list obtained from the highly compressed image 



2 

where the calculation time and the transmitting time are 
short. 

In addition, by connecting a recording-reproducing 
unit and an editing terminal unit through a communica- 
tion line, a compressed image which is needed at the 
time of editing can be read out into the editing terminal 
unit through the communication line without physically 
delivering the compressed image. 

Furthermore, an editing procedure list can be effi- 
ciently generated by editing a highly compressed image 
where the calculation time and the transmitting time are 
shot, by way of trial experience. 

Brief Description of Drawings 

Fig. 1 is a block diagram showing an embodiment of 
an image editing system of the present invention; 
Fig. 2 is a block diagram showing an example of an 
editing terminal unit; 

Fig. 3 is a flowchart showing the editing procedure 
at the time of a direct editing mode; 
Rg. 4 is a cSagram used to explain a cut editing; 
Rg. 5 is a diagram used to explain an A/B roll editing; 
Rg. 6 is a flowchart showing the cut editing proce- 
dure; 

Rg. 7 is a flowchart showing the A/B roll editing pro- 
cedure; 

Rg. 8 is a flowchart showing the editing procedure 

at the time of the copy editing; 

Rg. 9 is a block diagram showing another embocfi- 

merrt of an image editing system of the present 

invention; 

Rg. 1 0 is a diagram showing an example of an edit- 
ing procedure list; 

Rg. 11 is a cfiagram showing an example of editing; 
and 

Rg. 12 is a flowchart showing editing procedure. 

Best Mode for Carrying Out the Invention 

Preferred embodiments of the present invention will 
hereinafter be described with reference to the accompa- 
nying drawings. 

(1) First Embodiment 

(1-1) Structure of Image Editing System 

(1-1-1) Overall Structure 

Rg. 1 shows the overall structure of an image ecfiting 
system 1 realizing an on-line editing. This image editing 
system 1 is constituted by a server 3 and a plurality of 
editing terminal units 4. interconnected via a computer 
network 2. The image editing system 1 has realized the 
central management of the materials for ecfiting and the 
high efficiency of the editing operation by transmitting 
and receiving image data necessary for editing via the 
computer network 2. 
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This image editing system 1 is constituted by the fol- 
lowing sections. 

A bit rate reduction (BRR) encoder 5 compresses 
an externally supplied baseband signal (video signal and 
sound signal) S1 and supplies it to the server 3. For 
example, the BRR encoder 5 compresses the baseband 
signal S1 , which is input at a bit rate of 1 40 to 270 [Mbps], 
to a compressed signal S2 having a bit rate of 30 to 1 00 
[Mbps]. Hence, this compressibility depends upon the 
quality that is required of a finally broadcasted image. 

The server 3 comprises a recording/reproducing 
unit where a plurality of hard disks and parity disks are 
arranged in parallel. Hence, the structure of this record- 
ing/reproducing unit is called a redundant array of inex- 
pensive disks (RAID). With this structure of the server 3. 
the recording/reproducing unit can record the video sig- 
nals input from the BRR encoder 5 in a parallel manner 
at the same time and read out the video signals in a par- 
allel manner at the same time. 

At this time, the compressed signal S2 is recorded 
on the hard disk of the server 3 as a single file data. Also, 
in the server 3, the read operation and write operation of 
the compressed signal S2 are repeated according to the 
instruction from the editing terminal unit 4 so that the 
video signal, already edited along the intention of a 
broadcasting program, is recorded on the hard disk as a 
single file data. 

The editing terminal unit 4 is employed to make the 
edit data along the intention of a broadcasting program 
by the control of the server 3. The internal structure of 
the editing terminal unit 4 will be described in the follow- 
ing paragraph. Hence, the editing terminal unit 4 has two 
edit modes. One is a direct control mode where image 
data on the hard disk of the server 3 is directly handled, 
and the other is a copy ecfit mode where image data is 
read out onto the hard disk incorporated in the editing 
terminal unit 4. A sequence of processes which will be 
executed in each mode will hereinafter be described. 

First when operating in the direct control mode, the 
editing terminal unit 4 directly controls the hard disk of 
the server 3 via the computer network 2 and reads out 
necessary image data via the computer network 2. At 
this time, the editing terminal unit 4 can also read out the 
image data recorded on the server 3 at quick feed. 

K the ecfiting terminal unit 4 receives the image data 
through the computer network 2 in this way, the data will 
be decoded by the decoder incorporated in the editing 
terminal unit 4 and the result of the decoding will be dis- 
played on the display screen. 

An operator repeats an operation where editing 
points (IN point and OUT point) are set while looking at 
the image being thus displayed on the screen and an 
operation where an image given by the set editing points 
is confirmed through the screen, and then makes editing 
data where an intended image is obtained. At this time, 
the editing data finally obtained is recorded on the hard 
disk of the server 3 as new f ile data. 

Hence, when an image needs to be effected, for 
example, wiped or mixed, the editing terminal unit 4 



reads necessary image data from the server 3 via the 
computer network 2 and then generates effect data by 
computing the data with an incorporated CPU or exclu- 
sive hardware. The editing terminal unit 4 then transmits 

5 this effect data to the hard disk of the server 3 through 
the computer network 2. When such an editing operation 
is completed, file data where a sequence of images 
edited along the operator's intention have successively 
been recorded is added onto the hard disk of the server 

10 3. 

On the other hand, when operating in the copy edit 
mode, the editing terminal unit 4 reads image data nec- 
essary for editing from the server 3 and then writes the 
image data to the hard disk through the computer net- 
is work 2. 

Thus, since necessary image data has been copied 
in advance to the hard disk of the editing terminal unit 4, 
the image data, read out of the hard disk of the editing 
terminal unit 4, is decoded by the decoder of the editing 

20 terminal unit 4, and the resuH of the decoding is cfisplayed 
on the display screen. 

The operator repeats an operation where editing 
points (IN point and OUT point) are set while looking at 
the image being thus displayed on the screen and an 

25 operation where an image given by the set ecfiting points 
is confirmed through the screen, and then makes editing 
data where an intended image is obtained. At this time, 
the editing data finally obtained is stored on the hard disk 
of the editing terminal unit 4 as new file data 

30 Hence, when an image needs to be effected, like- 
wise the effect data is generated by the computation with 
the CPU on the ecfiting terminal unit 4 or on exclusive 
hardware and is stored on the hard disk of the editing 
terminal unit 4. When such an editing operation is com- 

35 pleted, file data where a sequence of images ecfited 
along the operator's intention have successively been 
recorded is added to the hard disk of the editing terminal 
unit 4. 

In the case of the copy edit mode, however, the fie 
40 data thus generated on the editing terminal unit 4 is 
transmitted via the computer network 2 and recorded on 
the hard disk of the server 3. 

A sending application unit 6 manages the file name 
and the recording area of the editing data recorded on 
45 the server 3, and reads out a spectf ied file at a set time 
and then sends it to a BRR decoder 7. 

The BRR decoder 7 expands the file data read out 
of the server 3 and outputs a baseband signal (video sig- 
nal and sound signal) S3 of original bit rate. Also, at this 
so time, the BRR decoder 7 converts the baseband signal 
S3 to a predetermined signal format. 

An on-air buffer 8 writes the baseband signal S3 in 
once so that images and sounds are not interrupted, and 
sequentially reads out and sends this written baseband 
55 signal S3. 
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(1-1-2) Structure of Editing Terminal Unit 

New, the editing terminal unit 4 is constructed as 
shown in Fig. 2. The editing terminal unit 4 is constructed 
with a CPU 4A as a center (This CPU is a central role in 
overall function). The CPU 4A is connected to the com- 
puter network 2 through a bus 4B and a communication 
interface 4C so that necessary data can be transmitted 
and received between the editing terminal unit 4 and the 
server 3. Hence, the communication interface 4C 
includes a direct memory access (DMA) interface. In this 
embodiment, the DMA interface can transmit image data 
at a sufficient speed. 

Also, to the bus 4B there is connected a hard disk 
drive (HDD) 4D where the image data read out of the 
server 3 is stored. Also, the image data, given edit proc- 
esses (including an effect process), is sent from this HDD 
4D to the server 3. 

In addition, a memory 4E is connected to the bus 
4B. The memory 4E, in addition to being used in various 
calculation processes, is used for storing control pro- 
grams. 

In addition to these, to the editing terminal unit 4 a 
display unit is incorporated or connected so that an 
image can be edited whPe looking at the contents of the 
image. Likewise, an input-output device is also con- 
nected so that editing points and editing contents can be 
input. 

Furthermore, in the editing terminal unit 4 there is 
incorporated a decoder which decodes the image data 
reproduced from the HDD 4D or the image data received 
via the computer network 2. 

(1-2) Editing operation 

In the structure described above, there is described 
an example of an ecfiting operation using the image ecfit- 
ing system 1. As described above, there are two kinds 
of edit mode, a direct edit mode and a copy edit mode. 
Each edit mode will hereinafter be described. 

(1-2-1) Direct Editing 

The editing operation at the time of the direct edit 
mode is executed with procedure shown in Fig. 3. Hence, 
assume that original data, carried in or transmitted from 
a news source, has been stored in the hard disk of the 
server 3 as a compressed signal S2. 

If the operator manipulates the editing terminal unit 
4 and accesses the server 3 (step SP1 ), an original data 
list being currently stored in the server 3 will be sent to 
the editing terminal unit 4 through the conrputer network 
2. The original data list is displayed on the display screen, 
as shown in step SP2. 

At the following step SP3. if the operator determines 
original data which is an object of editing from the original 
data list, file data corresponding to the determined orig- 
inal data will be read out of the hard disk of the server 3 
and sent to the editing terminal unit 4 via the computer 



network 2. Thus, the operator can quickly read out nec- 
essary data via the computer network 2 without having 
recourse to a recording medium such as a video tape. 
Therefore, operational efficiency can be enhanced cor- 

5 respondingly. 

The file data, read out to the editing terminal device 
4, is decoded by the decoder and displayed on the 
screen of the display unit At step SP4, the operator 
determines editing points (IN point, OUT point) while 

io looking at the image being displayed on this display 
screen. The data, specified by these editing points, is 
recorded on the hard disk of the server 3 as new ffle data. 
If the setting operation of the editing points of the first 
original data is thus completed, the processing proceeds 

is to step SP5. At step SP5, the next original data tc >3 
ecfited is determined. 

The operation after this determination operation is 
divided into two, depending upon the contents of editing. 
This operation has a cut editing shown in Fig. 4 and an 

20 A/B roll editing shown in Fig. 5. 

Now, the cut editing is referred to as an editing oper- 
ation where two images, defined by different editing 
points (IN point OUT point), are successively recorded, 
as shown in Fig. 4. 

25 Also, the A/B rofl editing is referred to as an editing 
operation where, by defining two images by different edit- 
ing points (IN point OUT point) and also by defining the 
period of time (indicated by dark oblique lines) in which 
two images are overlapped and read out, an image which 

30 gradually changes from one image to the other is 
recorded. 

Now, when the contents of editing are the cut editing, 
the editing operation proceeds from step SP6 to step 
SP7. The operational procedure of the subroutine corre- 

35 sponding to this step SP7 is shown in Fig. 6. First, at step 
SP12. the editing points (IN point, OUT point) of next 
original data which is connected to the previous original 
data are determined. Following the previous original 
data, this original data is recorded on the same file of the 

40 hard disk of the server 3 where the previous original data 
has been recorded. 

The result of this editing, as shown in the following 
step SP1 3, is read from the server 3 through the compu- 
ter network 2 to the editing terminal unit 4, and whether 

45 the result is an image along the operator's intention is 
confirmed on the screen. At this time, when the image 
being displayed on the screen is an image along the 
operator's intention, the cut editing operation proceeds 
from step SP14 to step SP15 and is completed. When, 

so on the other hand, the displayed image differs from the 
operators intention, the cut editing operation returns 
from step SP14 to step SP12. Then, the setting of the 
editing points and the confirming operation on the screen 
are repeated many times until the operator is satisfied. 

55 On the other hand, in the case of the A/B roll editing 
where the connected portion between two image data is 
effected, the editing operation proceeds from step SP6 
to step SP8. The operational procedure of the subroutine 
corresponding to this step SP8 is shown in Fig. 7. First, 
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at step SP22. the edting points (IN point OUT point) of 
next original data, the kind of effecting, and the effecting 
time are set 

If the setting of this data is completed with the editing 
terminal unit 4, a necessary calculation process will be s 
performed in the editing terminal unit 4 and effect data 
will be generated (step SP23). At this time, the effect data 
is transmitted from the editing terminal unit 4 to the 
server 3 and is recorded on the editing file where previ- 
ous original data has been recorded. Hence, the effect w 
data is written over the previous original data for the 
effecting time. Furthermore, the data portion following to 
this effect data is recorded following the effect data read 
out of another file, thereby generating editing data. 

The result of this edting is displayed on the screen is 
at step SP24, and whether the result is an image along 
the operator's intention ts confirmed. 

At this time, when the image being displayed on the 
screen is an image along the operator's intention, the A/B 
roll editing operation proceeds from step SP25 to step 20 
SP26 and is completed. When, on the other hand, the 
result of editing differs from the operator's intention, the 
A/B roll edting operation returns from step SP25 to step 
SP22. Then, a sequence of setting operations are 
repeated many times until the operator is satisfied- 25 

rf either step SP7 (step SP1 1 through step SP1 5) or 
step SP8 (step SP21 through step SP26) is completed, 
the editing operation proceeds to step SP9. At step SP9. 
whether the editing operation is completed is deter- 
mined. 30 

When the editing operation is continued, the editing 
operation returns to step SP5, and the cut editing oper- 
ation or the A/6 roll editing operation is repeated again. 

When, on the other hand, the edting operation is 
completed, the operation proceeds to step SP1 0. At step 35 
SP10, a sequence of processes are completed. Inciden- 
tally, at this time, data on the record-address of the edt- 
ing data obtained as a result of a sequence of editing 
operations, for example, the address on the hard disk of 
the server 3 is sent from the editing terminal unit 4 and 40 
recorded on the sending application unit 6. 

Then, the sending application unit 6 reads out the 
file of the editing image recorded on the server 3 at the 
time of broadcasting, based on this data, and sends it 
via the on-line buffer, thereby completing a sequence of 45 
operations. 

(1-2-2) Copy Editing 

The editing operation at the time of the copy edit so 
mode is executed with procedure shown in Fig. 8. Also, 
in this case, assume that original data, carried in or trans- 
mitted from a news source, has been stored in the hard 
disk of the server 3 as a compressed signal S2. Hence 
the operational procedure in the copy edit mode is sub- 55 
stantially the same as the operational procedure in the 
direct edit mode. 

The point of difference, in addition to necessary orig- 
inal data of the original data stored in the server 3 being 



stored in the hard disk of the editing terminal unit 4 
through the computer network 2, is that an editing oper- 
ation is executed in the editing terminal unit 4 and that a 
finally edited image is transmitted via the computer net- 
work 2 and recorded on the server 3 side 

An editing operation will hereinafter be described 
with these different points as center. First, if the operator 
manipulates the editing terminal unit 4 and accesses the 
server 3 (step SP3 1 ). an original data list being currently 
stored in the server 3 will be sent to the editing terminal 
unit 4 through the computer network 2. The original data 
list is displayed on the display screen, as shown in step 
SP32. 

At the fofiowing step SP33, if the operator selects 
and sets original data needed for editing from the original 
data list, files on the set original data will be all transmit- 
ted from the server 3 to the computer network 2 and cop- 
ied to the editing terminal unit 4. 

If, incidentally, necessary original data is all copied 
from the server 3. then the first original data which is an 
object of editing will be selected at step SP34. 

In the case of this copy edit mode, quick reading 
becomes possible as compared to the case where data 
is read out via the computer network 2, because the fie 
data of the original data which is an object of editing can 
be all read out of the hard disk of the editing terminal unit 
4 that the operator manipulates. Also, no picture quality 
is deteriorated because unlike the prior art there is no 
necessity of dubbing an original tape. 

Now, the editing terminal unit 4 sequentially decodes 
the file data read out and displays these on the screen 
of the display unit At the following step SP35, the oper- 
ator determines the editing points (IN point OUT point) 
of the first original data while looking at the image being 
displayed on the display screen. The data, specified by 
these editing points, is recorded on the hard disk on the 
editing terminal unit 4 as new file data. If the setting oper- 
ation of the editing points of the first original data is thus 
completed, the processing proceeds to step SP36. At 
step SP36, the next original data to be edited is deter- 
mined. 

The operation after this determination operation is 
cfivided into two editings, a cut edting and an A/B roll 
edting. 

When the contents of editing are the cut editing, the 
edting operation proceeds from step SP37 to step SP38. 
At this time, the ecfiting operation which is executed is 
the same as the previously described editing operation 
in the direct edit mode. This copy edit mode, however, is 
different from the direct edit mode in that the readng area 
or recording area of the original data to be employed for 
edting or the new original data obtained by the editing 
operation is on the hard disk of the editing terminal unit 4. 

When, on the other hand, the contents of editing is 
the A/6 roll editing, the editing operation proceeds from 
step SP37 to step SP39. At this time, the editing opera- 
tion which is executed is also the same as the previously 
described editing operation in the direct edit mode, and 
an effect image is obtained according to the operator's 
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specification. In addition, this copy edit mode is different 
from the direct edit mode in that the reading area or 
recording area of the original data to be employed for 
editing or the new original data obtained by the editing 
operation is on the hard disk of the editing terminal unit 4. 5 

If either the cut editing or the A/B roll editing is com- 
pleted, the editing operation proceeds to step SP40. At 
step SP40, whether the edrting operation is completed 
is determined. When the editing operation is continued, 
the editing operation returns to step SP36, and the cut 10 
ec&ting operation or the A/B roll editing operation is 
repeated again. 

When, on the other hand, the editing operation is 
completed, the operation proceeds to step SP41 . At step 
SP41, the edrting terminal unit 4 sends the fie data of 75 
the edited image made with a sequence of editing oper- 
ations to the hard disk of the server 3 via the computer 
network 2. 

Also, at this time, data on the record-address of the 
ec&ting data obtained as a result of a sequence of editing 20 
operations, for example, the address on the hard disk of 
the server 3 is sent from the ec&ting terminal unit 4 and 
recorded on the sending application unit 6. 

Then, the sending application unit 6 reads out the 
file of the edited image recorded on the server 3 at broad- 25 
casting time, based on this data, and sends it via the on- 
air buffer 8, thereby completing a sequence of opera- 
tions. 

(1-3) Advantages 30 

According to the structure described above, an 
image editing system which can quickly deliver neces- 
sary data can be realized by interconnecting the server 
3 and the editing terminal unit 4 via the cornputer network 35 
2 and by directly transmitting and receiving original data 
and editing data via a comrnunication tine. With this, the 
system operational efficiency of the image editing sys- 
tem can be greatly enhanced. 

Also, an image editing system which can share data 40 
between a large number of edrting terminal units 4 can 
be obtained by adopting RAID structure as a record- 
ing/reproducing unit which is used in the server 3 and by 
writing and reading original data or editing data in a par- 
allel manner at the same time. With this, the operational 45 
efficiency of each editing terminal unit 4 can be greatly 
enhanced. 

In addition, the fine occupied time between the 
server 3 and each of the editing terminal unit 4 can be 
shortened by writing data-compressed original data or so 
editing data to the server 3 and by transmitting and 
receiving these compressed data between the server 3 
and each of the edrting terminal units 4. With this, even 
when a targe number of editing terminal units 4 are con- 
nected via the computer network 2. an image edrting sys- ss 
tern where the editing operation can be efficiently 
executed can be obtained without worrying about the 
response time. 



Furthermore, the need for shoving a video tape in 
and out like a video tape recorder can be omitted by 
using a hard disk drive in the recording/reproducing unit 
of the server 3, thereby rendering an image editing sys- 
tem which can quickly respond to the control from a plu- 
rality of editing terminal units 4 obtainable. 

(2) Second Embodiment 

(2-1) Structure of Image Editing System 

(2-1-1) Overall Structure 

In Fig. 9, there is shown the overall structure of an 
image editing system 1 1 for realizing an off-line editing. 
This image edrting system 1 1 is characterized in that two 
kinds of original data for broadcasting and for transmis- 
sion-editing which are different in compressibility are 
used. Whit this, the quality of file data is maintained and 
the efficiency of an edrting operation is increased. The 
structure of the image edrting system 1 1 is divided into 
a minimally compressed signal processing system han- 
dling signals for broadcasting and a highly compressed 
signal processing system handKng signals for editing, 
which will hereinafter be described. 

(2-1-1-1) Structure of Lowly Compressed Signal 
Processing System 

The minimally compressed signal processing sys- 
tem is constituted by a routing switcher 12 for switching 
the input-output of a signal and a circuit section for gen- 
erating file data for sending. 

A BRR main encoder 13 receives either an external 
input signal selected by the routing switcher 12 or an 
internally generated signal and compresses it The com- 
pressed signal is supplied to a main server 14. In this 
embodiment the external signal is a baseband signal 
(video signal and sound signal) S11 and the internally 
generated signal is a signal which has been passed 
through the ec&ting operation of the image edrting system 
1 1 once or more. 

At this time, the BRR main encoder 13 converts an 
input signal, which is input at a bit rate of 140 to 270 
[Mbps], to an output signal having a bit rate of 30 to 100 
[Mbps]. Hence, this compressibility is determmed by the 
quality that is required of a final broadcasted image. This 
BRR main encoder 13 also compresses an image at 
units of 1 frame screen or 1 field screen. With this, an 
image of high picture quality is obtained. The output sig- 
nal of the BRR main encoder 13 is input to the main 
server 14. 

The main server 14 comprises a recording/repro- 
ducing unit such as a hard cfisk drive unit. The main 
server 14 records the compressed signal S12 on the 
hard disk as a single file data. The main server 14 
records or reproduces the compressed baseband signal 
S1 2 in accordance with the instruction of a saver man- 
ager 15. 
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The original data or editing data, read out of this 
main server 14, is input to a BRR decoder 16A, 16B t or 
16C and decoded. 

Each of the BRR decoders 16A, 16B, and 16C 
uncompresses the compression of the input original data s 
or editing data and expands it and outputs a baseband 
signal (video signal and sound signal) S13 of original 
data bit rate. For example, the BRR decoder 1 6A outputs 
a chromakey signal, and the BRR decoders 1 6B and 1 6C 
output a video signal for edrting. 10 

The routing switcher 1 2 switches the input-output of 
a signal by the control of the server manager 15 and 
gives necessary data of the original data or the editing 
data, output from the BRR decoders 16A, 16Band 16C. 
to an effecter 17. is 

The effecter 1 7 effects an input signal in accordance 
with the control of the server manager 15. Depending on 
whether the output of the effecter 17 can be aired as it 
is, the destination of the output of the effecter 1 7 is deter- 
mined by the routing switcher 12. 20 

For example, when the output of the effecter 1 7 can 
be aired as it is, the effecter output is given to the on-air 
buffer 18 through the routing switcher 12. When, on the 
other hand, the output of the effecter 1 7 needs to be 
effected in a multiplex manner, the effecter output is fed 25 
back to the input side and is input to the BRR main 
encoder 13. The foregoing is the structure of the mini- 
mally compressed signal processing system provided for 
broadcasting. 

30 

(2-1-1-2) Structure of Highly Compressed Signal 
Processing System 

Now, the structure of the highly compressed signal 
processing system will be described. This highly com- 35 
pressed signal processing system is used hi the gener- 
ation of a editing procedure fist 

A BRR subencoder 20 is provided in the head of this 
highly compressed signal processing system. The BRR 
subencoder 20 compresses the externally input base- ao 
band signal S11 at a high compressibility and is used to 
generate image data for editing. This is because the 
point of the editing operation is to set the editing points 
(IN point, OUT point) or to determine the contents of a 
special effect and an image does not always need to be 45 
high picture quality. Also, in the editing operation, the 
change of farting points and the confirming operation of 
editing results are needed many times. Therefore, if an 
image is a highly compressed image, there will be advan- 
tageous in that the calculating time will become short and so 
the data transmitting time will become short. 

In this embodiment, the BRR subencoder 20 con- 
verts, for example, a baseband signal S1 1 which is input 
at a bit rate of 1 40 to 270 [Mbps] to an output signal which 
is output at a bit rate of 4 [Mbps]. This compressibility is 55 
ten times greater than that of the BRR main encoder 13. 
Therefore, as will be described later, the time needed for 
original data to be transmitted and received via the com- 
puter network 19 is one-tenth or less of a case where 



minimally compressed data for broadcasting is transmit- 
ted and received. Also, since the baseband signal S11 
is thus compressed at high compressibility, the calculat- 
ing time needed for the editing terminal unit 22 to make 
effect data can be greatly reduced. 

In addition, the BRR subencoder 20 in this embodi- 
ment compresses an input video signal with a joint pho- 
tographic experts group (JPEG) format. That is. an 
image is compressed at units of 1 frame. With this, an 
erJting operation at units of 1 frame can also be executed 
simply at the time of editing. . 

The output signal of the BRR main encoder 20 is 
input to a subserver 21. 

The subserver 21 , as with the main server 14, com- 
prises a recording/reproducing unit such as a hard disk 
unit The subserver 21 is connected to a computer net- 
work 19 so that original data is distributed to an editing 
terminal unit 22 through the computer network 1 9. 

The editing terminal unit 22. as with the above- 
descrtoed editing terminal unit 4, ts constituted by a CPU, 
a communication interface, a hard cfisk unit, and a 
decoder for expancfing compressed data and returning 
it to the original data state. 

The editing terminal unit 22 directly controls the hard 
cfisk of the subserver 21 in accordance with the opera- 
tor's manipulation and reads necessary image data from 
the hard disk of the subserver 21 through the computer 
network 19. The image data read out is decoded by the 
incorporated decoder of the editing terminal unit 22 and 
displayed on the screen. The operator sets editing points 
(IN point. OUT point) and the contents of effecting, while 
looking at this image. 

Hence, when the effecting is selected by the opera- 
tor, the CPU of the ecfiting terminal unit 22 generates 
effect data and the generated data is stored in the hard 
cfisk of the editing terminal unit 22. 

In addition to above-described functions, the editing 
terminal unit 22 is provided with a function which records 
the editing procedure specified by the operator as an 
editing procedure list. 

The editing procedure list is a record of the original 
data name (number), the editing points (IN point OUT 
point), and the contents of effecting, which have been 
specified by the operator during an editing operation. 
The list will be described in detail in the following para- 
g-aph. At the time that the ecfiting operation has been 
completed, the editing terminal unit 22 transmits a latest 
ecfiting procedure list to the saver manager 15 through 
the computer network 19. This ecfiting procedure 1st is 
recorded on the hard disk of the server manager 15 as 
a single list 

The reading of this file is managed by a sending 
application unit 23. 

(2-1-2) Editing Procedure List 

An example of the editing procedure list is shown in 
Fig. 10. At the head of the editing procedure fist original 
data (file data) to be reproduced is defined together with 
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its directory- In Fig. 10, for example. PLAYER_A 
CASSETTE_1 or PLAYER.B CASSETTE_2 corre- 
sponds to this. By this definition, a reproducing unit which 
records a plurality of original data on a single recording 
medium can read out target original data with reliability. 5 
Also, the defined original data (file name} and directory 
can be read out at the same time. 

Following a definition sentence such as this, editing 
procedure and the contents are recoded as a list The 
items of this list includes CUT representing the order of 
the execution of each cut editing, PLAYER_A IN, 
PLAYER_A OUT, PLAYER_B IN, and PLAYER_B OUT 
which specify the editing points (IN point OUT point) of 
each reproducing unit, RECORDER IN and 
RECORDER OUT which specify the editing points (IN 
point, OUT point) of a recording unit and EFFECT spec- 
ifying the contents of effecting. 

For example, when original data is edited as shown 
in Fig. 11, the editing procedure list is completed as fol- 
lows. The operator selects two places which are con- 
nected by editing in order, and sets a method of witching 
two places. In the case of the cut editing, the editing 
points (IN point, OUT point), set in each place, are 
recorded in order because the two places are simply con- 
nected. 

On the other hand, in the case of the A/B roll editing, 
the time needed for switching places and the effecting at 
that time need to be determined in addition to the setting 
of the editing points. In the case of Fig. 1 1 , wiping is 
selected as "effecting." 

In the case of Fig. 1 1 , the operator reproduces af Pe 
A for two seconds, then gradually switches the display 
screen from the image of the file A to the image of a file 
B tor the next one second, and finally reproduces the file 
B for the next three seconds. 

At this time, the operator fist sets the IN point 
(00:00:00:00) and the OUT point "00:00:02:29" of the file 
A and then sets the IN point "00:00:00:00" and the OUT 
point "00:00:03:29" of the following file B. Also, wiping is 
set as "effecting" for one second. Hence. "0000:00:00" 
represents "00" hour "00" minute "00" second "00" frame. 

At this time, the editing terminal unit 22 classifies the 
contents of the editing into three periods of time in which 
only the reproducing unit A is reproduced (i.e., cut 
number "00 1 , the period of time in which the reproduc- 
ing units A and B are reproduced at the same time (i.e., 
cut number "002"), and the period of time in which only 
the reproducing unit B is reproduced (i.e., cut number 
"003"), and the editing contents are recorded in order for 
each period. This is shown in the editing procedure list 
of Fig. 10. 

(2-2) Editing Operation 

Finally, the editing procedure which is executed on 
this image editing system 11 is shown in Fig. 12. 

First the compressed signal S1 1 of the original data, 
carried or transmitted, is branched into two systems and 
input to the BRR main encoder 13 and the BRR suben- 



coder 20. The BBR main encoder 13 sends a com- 
pressed baseband signal S12 of high picture quality, 
where the compressibility thereof is low, to the main 
server 14, and the signal S12 is recorded on the hard 
disk of the main server 14. On the other hand, the BBR 
subencoder 20 sends compressed data of low picture 
quality, where the compressibility thereof is high, to the 
subserver 21 . and the data is recorded on the hard disk 
ol the subserver 21. 

Now, if the operator manipulates the editing terminal 
unit 22 and accesses the subserver 21 (step SP51). the 
original data list stored in the subserver 21 , will be sent 
to the editing terminal unit 22 through the computer net- 
work 19, and the list will be displayed on the display 
screen of the unit 22, as shown in step SP52. 

If, at the following step SP53, the operator deter- 
mines original data which is an object of editing from the 
original data list, the file data on the corresponding orig- 
inal data will be read out of the hard disk of the subserver 
21 and sent to the editing terminal unit 22 through the 
computer network 19. Thus, the operator can read out 
necessary data via the computer network 19 without 
having recourse to a recording medium such as a video 
tape. Moreover, necessary data can be quicMy read out 
because the compressibility of the compressed data has 
been set very high. 

The file data, read out to the editing terminal unit 22. 
is decoded by the decoder of the editing terminal unit 22 
and displayed on the display screen. At step SP54, the 
operator determines the editing points (IN point. OUT 
point) while looking at an image being displayed on this 
screen display. The data which are specified by these 
editing points are recorded on the hard disk of the sub- 
server 21 as new file data. If the setting operation of the 
editing points of the first original data is thus completed, 
the editing operation proceeds to step SP55. At step 
SP55, the next original data to be edited wiO be deter- 
mined. 

The operation after this determination operation is 
divided into two, depending upon the contents of editing. 

When the editing contents are a cut editing, the edit- 
ing operation proceeds from step SP56 to step SP57. 
The operational procedure at this step SP57 is the same 
as Fig. 6. First the ecfiting points (IN point, OUT point) of 
next original data which is connected to the previous 
original data are determined. Following the previous 
original data, this original data is recorded on the same 
file of the hard disk of the subserver 21 where the previ- 
ous original data has been recorded. 

The result of this editing is read from the subserver 
21 through the computer network 1 9 to the ecfiting termi- 
nal unit 22. and whether the result is an image along the 
operator's intention is confirmed on the screen. At this 
time, when the image being displayed on the screen is 
an image along the operator's intention, the cut ecfiting 
operation is completed. When, on the other hand, the 
editing result differs from the 34 operator's intention, the 
confirming operation on the screen is repeated many 
times until the operator is satisfied. 
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On the other hand, in the case of the A/B roll editing 
where the connected portion between two image data is 
effected, the editing operation proceeds from step SP56 
to step SP58. The operational procedure of the subrou- 
tine corresponding to this step SP58 is also the same as 5 
Fig. 7. First, the editing points (IN point. OUT point) of 
next original data, the kind of effecting, and the effecting 
time are set. 

If the setting of these data is completed with the edit- 
ing terminal unit 22, a necessary calculation process will 
be performed in the editing terminal unit 22 and effect 
data will be generated. At this time, the effect data is 
recorded on the hard disk of the editing terminal unit 22, 
and a normal cut ecfting image which is not effected is 
recorded on the subserver 21 . 

A sequence of these editing results are read out in 
order and displayed on the screen of the editing terminal 
unit 22, and whether the editing result is an image along 
the operator's intention is confirmed. 

At this time, when the image being displayed on the 
screen is an image along the operator's intention, the A/6 
roll editing operation is completed. When, on the other 
hand, the displayed image differs from the operator's 
intention, a sequence of ecfting operations are repeated 
many times until the operator is satisfied. 

If either the cutting editing operation or the A/B roll 
editing operation is completed, then whether the editing 
operation is completed is determined in step SP59. 
When the editing operation is continued, the editing 
operation returns to step SP55, and the cut editing oper- 
ation or the A/B roll editing operation is repeated again. 

When, on the other hand, the ecfting operation is 
completed, the operation proceeds to step SP60. At step 
SP60, the contents of a sequence of editing operations 
are set At this time, a sequence of editing operations is 
finally determined as an editing procedure list 

This editing procedure list is sent from the editing 
terminal unit 22 through the computer network 19 to the 
sending application unit 23 and is temporarily stored until 
broadcasting time. 

At the time of broadcasting, the editing procedure 
list is transmitted from the sending application unit 23 to 
the server manager 15, as shown in step SP61. 

The server manager 1 5 controls the routing switcher 
1 2, the main server 1 4. and the effecter 1 7, based on this 
editing procedure list, and sends an edited image of high 
picture quality via the on-air buffer 18. With the sending 
of this edited image of high picture quality, a sequence 
of editing operations are completed. 

(2-3) Advantages 

According to the structure described above, an edit- 
ing procedure list is generated by editing highly-com- 
pressed image data where a baseband signal is 
compressed at high compressibility, and based on this 
editing procedure list minimally compressed image data 
of low compressibility is actually edited and broadcasted, 
thereby realizing an image editing system where the 



shortage of the editing time and the high quality of an 
image to be broadcasted are compatible. 

Also, expensive equipments do not need to be used 
in the editing terminal unit 22 because an highly com- 
pressed image is employed in the generation of an edit- 
ing procedure list. In other words, expensive equipments 
are used only for broadcasting and therefore expensive 
equipments can be used efficiently. 

In addition, the computer network 19 can be used 
more effectively because an image data which is trans* 
mrtted, at the time of editing, from the server 21 to the 
editing terminal unit 22 is a highly compressed image. In 
other words, multiple access from a plurality of editing 
terminal units 22 can be realized. 

(3) Other Embodiments 

While the server 3, the main server 15, the sub- 
server 21 , and the hard disks of the editing terminal units 
4 and 22 have been used in the above-described embod- 
iments as a recording medium, the present invention is 
not limited to these recording media. A magnetic record- 
ing medium such as a magnetic tape or an optical record- 
ing medium such as a magneto-optical disc can be used. 

Also, while it has been described in the above 
embocfiments that original data is compressed at units 
of 1 frame or 1 field, the present invention is not limited 
to this. A compression method using the correlation 
between frames can be adopted. 

In addition, whfle it has been described in the first 
embocfiment that the editing image, obtained by the cut 
ecfting or A/B editing at the time of the direct edit mode 
or copy edit mode, is recorded on the hard disk of the 
server 3 as a single file data, the present invention is not 
limited to this. Only effect data can be recorded on the 
hard disk of the server 3 as new file data. 

tn such a case, the data portion of original data, 
which is used as it is, is given editing points (IN point 
OUT point) by the sending application unit 6 at the time 
of broadcasting, the corresponding original data is read 
out of the hard disk of the server 3 , and the data read out 
is connected to the effect data and sent. With this, the 
recording area of the hard cfisk of the server 3 can be 
used more effectively. Hence, the address of the effect 
data which is recorded on the hard disk of the server 3 
is managed by the sending application unit 6, together 
with editing points before and after (IN point, OUT point). 

Furthermore, although it has been described in the 
first embodiment that the editing image, obtained by the 
cut editing or A/B editing at the time of the direct ecfit 
mode or copy ecfit mode, is recorded on the hard disk of 
the server 3 as a single file data, the present invention 
is not limited to this. Images which are set by editing 
points can be recorded on the hard disk of the server 3 
as a single f fle. respectively. For example, in the case of 
the cutting editing shown in Fig. 4, images may be 
recorded as two files, and in the case of the A/B roll edit- 
ing shown in Fig. 5, images can be recorded as three 
files. Wrth this, a necessary image of a sequence of edit- 
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ing images can be easily reused because a file corre- 
spond ng to each editing point can be individually 
specified. In such a case, when a file corresponding to 
each editing point is recorded on the hard disk of the 
server 3, the address of the file is recorded on the send- 
ing application unit 6. 

As described above, according to the present inven- 
tion, the recording/reproducing unit and the editing ter- 
minal unit are interconnected through a communication 
line and a compressed image needed at the time of edit- 
ing is transmitted via the communication line with having 
recourse to physical delivery, thereby realizing an image 
editing system where the editing operational efficiency 
is high. 

Also, according to the present invention, an editing 
procedure list is generated with a highly compressed 
image where the calculation lime and the transmitting 
time are short and based on this editing procedure list, 
a minimally compressed image is newly edited, thereby 
realizing an image editing system where an editing 
image of high picture quality can be generated efficiently. 

Industrial Applicability 

The present invention is particularly applicable to an 
image editing system that is constituted by edrting mits 
where the object of editing is an image of high picture 
quality 

DESCRIPTION OF REFERENCE NUMERALS 

1, 11 ... image editing system, 2 ... computer net- 
work, 3 ... server, 4, 22 ... editing terminal unit, 5 ... BRR 
encoder, 6, 23 ... sending application unit 7, 16A to 16C 
... BRR decoder, 8, 18 ... on-air buffo-, 12 „. routing 
switcher, 13 ... BRR main encoder, 14 ... main server. 15 
... server manager, 17 ... effecter, 20 ... BRR subencoder, 
21 ... subserver. 

Claims 

1. An image editing system comprising: 

an image compressing unit for compressing 

a video signal at a predetermined compressibility 

and generating a compressed image; 

a recording/reproducing unit for recording or 

reproducing said compressed image or an editing 

image; and 

a plurality of editing terminal units for reading 

said compressed image from said record ng/repro- 

ducing unit via a communication line and generating 

said editing image. 



said editing image through said plurality of recording 
media in a parallel manner at the same time. 

3, The image editing system according to claim 1, 
5 wherein 

said each editing terminal unit directly con- 
trols said recording/reproducing unit via said com- 
munication line. 

10 4. An image editing system comprising: 

. a first image compressing unit tor compress- 
ing a video signal at a first compressibility and gen- 
erating a minimally compressed image; 

a second image compressing unit for com- 
15 pressing said video signal at a second compressi- 
bility and generating a highly compressed image; 

a first recording/reproducing unit for record- 
ing or reproducing said minimally compressed 
image; 

20 a second recording/reproducing unit for 

recording or reproducing said highly compressed 
image; 

an editing terminal unit for generating an edit- 
ing procedure list based on said highly compressed 
25 image read from said second recording/reproducing 
unit via a communication line; and 

a management unit which, based on said 
editing procedure list, controls reading of said first 
recording/reproducing unit so that an editing image 
30 is generated from said minimally compressed 
image. 

5. The image editing system as set forth in claim 4, 
wherein 

35 said editing terminal unit directly controls said 

recording/reproducing unit via said communication 
ine. 

6. The image editing system according to claim 5, 
40 wherein 

said editing procedure list is transmitted to 
said management unit through said communication 
fine 

45 7. The image editing system according to daim 4, 
wherein 

editing original data names, editing points, 
and effect data are recorded on said editing proce- 
dure list in a time series manner. 



25 



30 



35 



2. The image editing system according to claim 1, 
wherein ss 

said recording/reproducing unit has a plural- 
ity of recording media connected in parallel and 
records or reproduces said compressed image or 
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